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National Association of Cost Accountants 


A PREMIUM INCENTIVE WAGE PLAN* 


VARIATIONS IN UNITS 


In order to understand how this premium plan works in 
practice it might be desirable to explain the character of the product 
made by the firm under consideration and the objects sought by the 
installation of the system.' The firm specializes in the manufac- 
ture of set up paper boxes of small sizes. While it makes some 
stock boxes, the larger portion of its product is custom work, i.e., 
the boxes are made specially for some one customer. Consequently, 
nearly every order is different. 

The variation in product made it difficult to establish any ac- 
curate measure of the efficiency of any operation. Furthermore, 
the varying sizes and styles of the units produced caused any aver- 
age output per hour to be of little or no value, and as a result it 
was the feeling that if some reasonably accurate unit of measure- 
ment were used, it would be of material assistance in keeping 
operations up to a high standard of performance. 


CONSTANT PIECE RATES 


Before the adoption of the plan which will be discussed later, 
the piece rate method of wage payment was used for about 60% 
of all direct or productive labor. The rates were set on a basis 
of thousand parts produced. With a shifting labor market the 
piece rates had to be adjusted up or down almost continually, so 
that it was difficult to use them as a basis for estimating new 
work. Each rate had to be scrutinized carefully to see when it was 
set and whether it could be used again when conditions changed. 
It was thought that if rates could be based upon the element of 
time instead of money that they would remain constant as long 
as the operation remained the same and in figuring new work, 
therefore, the rates could be used at any time by simply stating 
the time units in terms of current money values. 


DAILY RECORDS 


Although a large part of the work was piecework, it was felt 
that it did not supply the proper incentive necessary for the attain- 
ment of the best results. Furthermore, the need of being able to 


*This article is based w a paper read by J. H. Paterson of the F. N. Burt Company, Ltd., 
before the Buffalo Chapter’ dealing with the operation of the Bedeux Polat Syetum in the 
jurt Plant. 
*The association has issued another article on an incentive plan. This was Vol III, No. 5, 
Securing Effective Work from Labor, by J. L. McVicker. 
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accurately measure each operator’s work against a predetermined 
standard was recognized as important. By use of the system to 
be described a daily record of the operator’s performance is 
placed in his hands. At the same time an effort to create a direct 
incentive in the minds of the foremen and indirect labor to lend 
every possible assistance to the direct labor is made so as to cause 
= performances to equal or exceed the standards of per- 
ormance. 


No UNIFORM RATES 


The old piece rates had been set somewhat by rule of thumb. 
Some had been carefully figured by the factory superintendents and 
were fairly accurate. Other rates were more or less accurate 
guesses based upon a general knowledge of past experience, and in 
some cases there was a tendency to set the rates according to what 
had been estimated on the job. The result was that rates were not 
uniform. Therefore, it frequently happened that in shifting an 
operator from one job to another the operator was dissatisfied. It 
was felt that conditions could be largely overcome by setting all 
rates according to a definite uniform procedure based upon accu- 
rate time studies of the operations. 


PRODUCT REDUCED TO COMMON TIME UNITS 


Lastly, it was felt that if we could reduce our varying product 
to a common time unit it would be possible by establishing a bud- 
get in each department to arrive at a minimum non-productive 
cost per unit and to create a direct incentive in the minds of the 
foremen and their assistants to help the direct labor attain this 
ae these principle objects in mind let us see how they 
wor out. 


CALCULATIONS IN POINTS 


All calculations in the system are made upon the basis of the 
productive point as a unit and it is necessary therefore to have a 
clear understanding at the outset as to just what a point is. A 
point represents that quantity of a given operation which should be 
produced in one minute, due allowance having been made for un- 
avoidable rest and delays in the calculation of a point. For ex- 
ample, suppose that you have determined by your time study that 
an operator should produce 540 operations on a certain part in a 
9 hour day. As there are 540 minutes in the day, each part repre- 
sents one point. Ifa time study shows that 5,400 operations should 
be produced in 9 hours, then 10 parts would represent one point. 


STANDARDS 
It is also necessary to an understanding of our wage plan to 
keep in mind the writer’s conception of a standard. A standard 
is the number of minutes or fraction of a minute allowed to produce 
each piece in a given operation. For example, in the case above 
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the standard for 540 pieces would be 1, or for the 5,400 pieces, 1. 
In other words we have allowed one minute for each piece in the 
first instance and 1/10 of a minute for each piece in the second. 


TIME STUDY 


Assume you are ready to put the wage plan in operation in a 
given department. A time study man is selected. His task is to set 
a standard on every operation which is to be performed in that 
department. His first step is to code the operator. 

He analyzes the necessary motions of the operator, taking the 
time of each, and makes a note of the false motions used and the 
time wasted on them, and any other lost time that there may be. 
From this study the operators are classified as very good, good, 
fair or poor. 


CLASSIFYING OPERATIONS AND SETTING STANDARDS 


The next step is to classify the operations. Some operations 
cause more fatigue than others. For example, an operation might 
be dependent for speed almost entirely upon the speed of the 
machine, the operator’s task being merely to watch the machine 
and keep it supplied with material. Such an operation would not 
be rated as high as one which required continuous fast work. This 
classification of the work is done by the supervising engineer and 
involves too much detail to attempt an explanation in this article. 
From these calculations the proper allowance for rest and delay 
is calculated. The actual time on the job is then taken, the allow- 
ance is added and the standard per piece is set, this standard being 
stated in time required and not in money. This process is re- 
peated until a standard has been set on all operations to be done 
in the department. 


UNIFORM RATES 


At this stage in our work, it is apparent that we have secured 
one of the objects of our system, namely the setting of all rates by 
the same procedure. The relative speed of the operators is gauged 
not by the standard of past experiences but by an accurate time 
study of the lost time involved, classified and calculated by a definite 
formula. By eliminating all lost time from the calculations, we 
reduce the operation to the actual necessary time required and then 
add to this a definite allowance for rest and delay. The factor of 
the difference in skill of the operators is therefore neutralized and 
the resultant standards are uniform in that one standard will 
require the same amount of energy to attain as another. 


PREMIUM 


One more point in regard to the setting of standards should 
be noted before we proceed to the next step. It is the intention that 
an incentive be given to the operator to attain speed. This is done 
by paying a premium for production over the standard as will 
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be explained in detail later. It is evident that if a standard is set 
so high that only an exceptional operator can make it, or at best 
only slightly exceed it with very hard work, the incentive will not 
be great enough to induce the average worker to make the effort. 
The allowance for rest and delay is large enough, therefore, so 
that the average operator with a fair amount of diligence can reach 
the standard and it is quite possible for a really proficient worker 
to exceed the standard or to make 80 or 90 points an hour instead 
of the standard of 60 required. 


Hour RATES 


When the standards have all been set in a department, the next 
step is to give each operator an hour rate. Since most of the 
work in our factories is done by girls, the rates used for illustra- 
tion are the rates in effect for this class of labor. It should be 
borne in mind, however, that the rate used should be the amount 
you are willing to pay for an average good operator since the 
standards are set upon this basis and the exceptionally good 
worker will make more by premium earnings. As a rule all rates 
on the same operation should be the same, although there have been 
some instances in our plant, where on account of exceptionally 
fine work or as a recognition for long service, we have given an 
operator a higher rate than other operators on the same work. 


TIME SHEET 


At the end of the first day’s work, the checker (time-keeper) in 
the department makes out a time sheet for each operator in the de- 
partment. A sample form of this sheet is shown on page 13. At the 
top of the sheet is the operator’s name and his clock number, and 
at the left the hour rate. In the body of the sheet is entered all the 
work done during the day. The information entered from left to 
right is as follows, order No., operation No., class of work (produc- 
tive or non-productive)*, name of customer and description of work, 
hours used (in hours and tenths) and the number of pieces pro- 
duced. These sheets are then sent to the pay roll department where 
the time standard, as set by the timestudy man is entered, and the 
number of points produced is calculated by multiplying the pieces 
by the standard. The number of points produced is then totaled. 
Since a point is that quantity of work which should be done in a 
minute, an operator should produce points equal to 60 times the 


*The code used in the class column on the time sheet is for the purpose of 
analyzing the Py roll in the productive and non-productive groups. This code is 
as follows: 1. Productive labor on which a standard has been set, 2. Productive 
labor on * ics no standard has been set, (usually small operations too minute 
to standardize. Note these two are shown separately on the pay roll summary 
on lines 4 and 5.) and 3. Non-productive work. These three jobs in question 
are all productive and standardized, therefore, all Class 1. Due to the varying 
size and style of units there is a variation in speed of production, and therefore 


a calculation of the number ~~ per hour would not be a correct measure 


of the efficiency of the work 
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- number of hours worked. For instance, if the working day is 9 


hours, a worker should produce 540 points. This quantity is then 
deducted from the total points and the balance is the premium 

ints produced. In order to understand this calculation refer to 

orm 1. In this case operator No. 540 whose rate was .24 per hour 
worked on three different orders, doing the same operation on each. 
The boxes were of different size and style, however, and therefore 
the time required was different for each order. On the first order 
1/10 of a minute (as a standard) was allowed for each piece, on 
the second 85/1000, and on the third 11/100 of a minute. The 
number of points produced is figured by multiplying each standard 
by the number of pieces as for instance 2500 x .1=250. The total 
points produced is seen to be 603. This operator worked a total 
of 9 hours and should therefore produce 60 x 9 or 540 points, thus 
having a balance or a premium of 63 points over the standard num- 
ber of points. 


CALCULATION OF PAY 


The operator’s pay is then calculated as follows: The hour 
rate, or the day work rate per hour, (.24) times the number of 
hours worked (9 hours)=$2.16. To this is added 75% of the value 
of premium points. As an hour is equal to 60 points the value of a 
point is 1/60 of the hour rate or in this case .004. 75% of .004 is 
.003 so that the premium earned is 63 x .003=.19 and the total pay 
earned is $2.16+.19=$2.35. 


UNITS OF MEASURE AND RATES IN TIME 


From the above description it is apparent that we have now 
secured two more of our objectives, namely, units of measure and 
rates in time rather than in money. The illustration is that of an 
operator who works on three different orders but on the same 
operation on each. Due to the variation of product the time re- 
quired per piece or per M pieces varies about 30% from the 
fastest to the slowest work. The average output per hour in the 
illustration above was 678. This figure, however, shows you 
nothing in regard to the efficiency of the work done since it would 
show very slow time for the last order on the sheet but very fast 
time for the second order. Without an analysis of each order you 
cannot tell whether tue work was fast or slow. By giving to each 
order, however, a definite time allowance based upon an accurate 
time study you know at once that this work was done at 67 points 
an hour or about 10% faster than the standard. By tabulating the 
hours and points on any operation you have at once a measure of 
efficiency against a predetermined standard. 

The second objective is accomplished because you have set 

our rates in time instead of money and can use them for estimat- 
ing future work as long as the process remains the same. For 
example, if you had a piece rate set at .40 per M on the first order, 
you could not use it again if your labor market went either up or 
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down, but with your standard of .1, if you get the same operation to 
do again a year from now you use iit, giving it the prevailing value. 
If your day rate at that time was .27 per hour instead of .24, your 
cost would be .45 instead of .40, or if it was .21 instead of 24 your 
cost would be .35.' By keeping a card file of all standards set, 
properly classified, you soon have all the information necessary to 
make sliding scales for your estimating department, covering the 
complete range of work done. 


PostING SHEETS 


Although it is of great value to be able to measure each oper- 
ator’s work against a standard this result in itself is not enough 
for effective labor control. The operator himself and his foreman 
must know exactly and quickly just what actual perfcrmances are. 
In order to accomplish this result, the daily time sheets are posted 
each day to a posting sheet (See Form 2, Page 13). This sheet is 
made out by the pay roll department at the beginning of each 
week. As soon as the first day’s time is figured, the information 
is entered on the sheet showing total points produced, hours 
worked, point hour and amount of premium carried.* The time of 
all employees whose point hour is below 60 are posted in red. 
The posting sheet is then sent to the department where the work 
was done and placed on a board. It arrives in the department at 
4 o’clock on the day following that on which the work was done. 
The sheet remains on the board until the next day’s time is ready 
when it is brought back to the pay roll department where the day’s 
work is put on. Then it is placed on the board again. 

Each operator, therefore, knows exactly what he is doing, how 
much premium he is earning and when he falls below the standard 
performance. By watching the red ink figures on this sheet the 
foremen at once has his attention called to the weak spots in his 


“If the hour rate is .24, the value of a point is one-sixtieth of the rate, 
004; if the hour rate is 21, the value of a point is one-sixtieth of 21, or (0035 ; 
and if the hour rate is 27, the value of a point is one-sixtieth of 27, or .0045. 
The standard set on the job in question was .1 per piece, or 100 points per thousand 
pieces. In other words, the operator would make 100 points for every 1,000 
pieces produced. As your day rate shown on the time sheet was .24, the cost per 
thousand is therefore 100 x .004, or .40. If you do the same work on a .21 rate 
the cost per thousand would be 100 x .0035, or .35; or, at a .27 rate, the cost 
would be 100 x .0045, or .45 

*The posting sheets are figured as follows: The total points are divided by 
the hours worked to get the point hour average. The premium is figured by sub- 
tracting the standard points from the total points produced, and multiplying the 
soumseer by 75% of the value of a point. The following example will make this 
clear : 


Standard points ((60x9 hours) ...........eeeeeeeee 540 

.003 


Value of a point 004, 75%=.003 
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department and he can take the necessary steps to correct the 
trouble. The factory superintendent also gets a list every day 
of all employees who have fallen below the standard performance. 
The moral effect of this work is very great. 


PooL AS AN INCENTIVE 


There still remains one result to accomplish. The results ob- 
tained in a department are largely governed by the quantity and 
kind of assistance that the operators are given by the foremen, job 
setters, and stock boys in the department. There must be a direct 
incentive for these employees to assist the direct labor as much as 

ible. The reader’s attention is again called to the daily time 
sheet. It will be noted that in figuring the amount of premium 
earned by the operator, the premium points were figured at only 
75% of the value of a point, although in figuring the cost in the 
last column the total points were figured at the full value. The 
other 25% of the premium points is set aside in a pool to provide 
additional compensation for foremen, job setters, and stock boys. 
Whenever an operator falls below the standard performance, he is 
paid his day rate. This means that the cost has been higher than 
the standard set by just the value of the points he failed to pro- 
duce. For instance, if the total points on the time sheet had been 
503 instead of 603 the excess cost would have been 37 points times 
.004 or $0.15. This excess cost is charged against this pool. Note, 
therefore, that there is a double incentive given to the foreman and 
assistants, first that his operators have a high point hour since 25% 
of all premium goes to his pool, and second to eliminate below 
standard performances of worker (shown in red ink figures) since 
not only do such workers fail to earn a premium for the foremen, 
but the loss is actually charged to his account. The method of 
distributing this pool will be explained later. 

By placing the posting sheet daily in the hands of the oper- 
ators, they are not only provided with a record of their work 
measured against a standard but by establishing the pool, the in- 
centive for those who assist the operators is created. 


Pay ROLL SUMMARY 


At the end of the week a complete summary of the payroll is 
made for each department. See Form 3, on page 14. This sum- 
mary is a tabulation of the total number of productive points pro- 
duced, and the total money spent for productive work. The number 
of productive hours is then tabulated and the average point hour is 
figured. This point hour figure shows accurately the speed of the 
department. If it is 60 or above the department is running up to 
standard. Below the “productive” section of the Pay Roll Sum- 
mary is shown in points and money the time spent on non-pro- 
ductive work, classified by operations. The information listed in 
the allowed points section of the Pay Roll Summary represents 
work done by productive operators on the various non-productive 
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operations and the information listed in the non-productive section 
of the Summary i is the pay roll of the regular non-productive staff. 
In the upper right hand corner the actual labor cost per point is 
calculated. The third column on the Summary is the budget for 
the department. At the Rp J of the form the normal capacity of 
the department in points is shown and the budget of non-productive 
labor allowed to produce this amount of work classified by opera- 
tions is recorded in the “Normal” column. At the bottom of the 
column the minimum non-productive cost per point is entered.* 
This budget is figured so as to represent a perfect performance. 
Note that no time is allowed for operations which should not occur, 
such as waiting for stock, repairing bad work, etc. At the extreme 
right the percentage that the actual work done bears to the capacity 
is shown. By comparing the actual cost per point at the top of 
the page with the minimum at the bottom of column three (the 
normal column) you can tell at once how near you have approached 
to standard, and by applying the percentage of capacity to the 
amounts allowed for each operation, you can tell exactly where your 
cost is excessive and by how much. Your percentage figure also 
gives you the exact amount of work being done in a department 
in relation to its capacity.” 


MINIMUM COST PER POINT 


These budgets also provide the last objective sought by the 
use of the premium system, that is, they set upa minimum unit labor 
cost. When the actual cost rises above this minimum, the pool is 
foremen by the same percentage as the increase in cost. The 

remen is therefore directly interested not only in the speed of 

the department but also in the cost of the product. 


DISTRIBUTING THE POOL 


The distribution of the pool created as described above is of 
great importance. To discuss in detail the exact procedure used 
would be of little interest to the reader, since it is a matter peculiar 
to the business under consideration. The procedure of handling 
this pool would vary according to local conditions. However, the 
various factors that make up the pool will be mentioned in order to 


*The minimum non-productive cost at the bottom of column 3 on roll 
summary is figured by dividing the total budget (in ~ case $13.00 plus et 00, or 
a total of $368.00) by the normal point capacity of 226,863 points, giving a Cost 
of .00162 per point. The actual non-productive cost at the top of the sheet is 
00190, or an increase of .00028 per point, or 17%. 

*There is one point on this summary sheet which might appear as an error, 
although it is in fact correct, and that is that the total in the amount column under 
allowed points and non-productive, is $220.33, whereas in the upper right hand 
corner the total non-productive pay roll is shown as only $219.88. The difference is 
due to the fact that the 45 under operation No. 1 is the excess cost due to rators 
eng Dany standard and is charged to the pool. As the total cost of this pool 

included in the productive cost above the line, this does not constitute an 
 —_em expense to the firm, and therefore is not included in the non-productive 
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make clear the incentives it provides. First, the pool consists of 
25% of the premiums earned by productive operators, therefore, 
in order to get a large pool, speed is the first requisite. Second, as 
the excess cost of the operators below standard is charged to the 
pool, it is necessary in order to get a large bonus to eliminate the 
operators who fall below standard. Third, the pool is penalized for 
high cost so that the speed must be attained without sacrificing the 
cost of the product. When the amount of the pool is determined 
by these three factors, it is split according to schedule and paid 
to the employees participating, payments being made each month. 
In making the payments it is our custom to accompany it with a 
memo showing just why the penalties, if any, were imposed. 


RESULTS OF SYSTEM 


The wage plan described in this article is not a cost system. 
It concerns itself purely with the matter of applying incentives 
to increase production and its purpose ends at this point. ‘The re- 
sults obtained by its use will now be mentioned. We have found 
that the greatest saving in direct labor has been obtained on those 
operations that were formerly paid on a day rate basis. On some 
of these operations the saving has been as high as 30%, in fact, on 
one operation done in large quantities, the labor cost was cut from 
10 to .045 per thousand. On the other hand there were quite a few 
operations where the old piece rate was found to be low and where 
the cost has been raised. The average saving in our four plants 
has been slightly in excess of 10%. 

In the speed of the work done the results have been much more 
marked, particularly in those departments where speed is depend- 
ent largely upon the skill of the operator. We have one department 
whose point hour average at the time of starting was 58. At the 
present time it is 81, and increase of nearly go We find the 
average increase in departments of this type to 18% in auto- 
matic or semi-automatic departments where the speed of the 
machine is the controlling factor, and the skill of the operator does 
not play so important a part, the in crease has been from 8 to 12%. 
Unfortunately, during the entire period that this plan has been in 
operation the output of the factories has been very much curtailed 
due to the prevailing depression so that this increase in speed has 
not had the effect on burden cost that it would have produced had 
the factory been operating normally. It can easily be seen, how- 
ever, that it will be possible to effect a tremendous saving with the 
return of normal conditions. 


COSTING THE PRODUCT 
It may be of interest to discuss how the wage plan described in 
this article is used in connection with the costing of the product. 
The productive point is used as the cost unit. Each department 
is divided into production centers or groups, each group consisting 
of all machines of like or similar kind. Each group is given an 
11 
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operation number, and all time spent on these machines is then 
turned in under these numbers. (See column 2 of Form 1.) By 
the use of a tabulating machine all the time of these divisions is 
tabulated in points and money and a productive cost per point on 
each center is calculated, and at the same time all non-productive 
labor is analyzed in the proper accounts. At the end of a cost 
period (4 weeks) we distribute burden charges by the usual pro- 
cedure to these same production centers and calculate an actual 
burden cost per point, that is to say, by dividing the total burden 
by the actual points produced. At the same time we divide the 
burden charges into two groups, those that are fixed in amount and 
those that vary according to the amount of product produced. By 
dividing the first group by the normal capacity points and the 
other by the actual points produced, and adding the two together, 
we arrive at a normal cost per point. The results of these calcula- 
tions are summarized on the cost sheet (Form 4, See page 14) and 
by extending the actual points produced by the difference between 
the actual and normal burden cost, the unearned burden or cost 
of idle equipment is ascertained. The productive pay roll is then 
tabulated on job cost sheets, the postings being made in points only, 
classified by operation numbers. At the close of a cost period, the 
points tabulated on these orders are multiplied by the total direct 
labor, and the normal burden cost per point, and material cost is 
added and the total is posted to the work in process account. The 
unearned burdens are carried direct to the Profit and Loss Account. 
Thus the actual as well as the normal cost per point is available. 
Either cost can be shown on the cost sheet. The excess cost due 
to idleness can be added as a separate item. We follow the first 
method as by that means we keep the excess cost out of inventories. 


ESTIMATING 


By means of the sliding scales of standards referred to previ- 
ously, the estimating department have complete information as to 
standards on all operations and with the cost sheet before them, 
they can figure the correct cost on any order by merely giving the 
standard the current cost value. The only estimating necessary 
occurs when an entirely new job which has not been done before 
is worked on. Even then the sliding scales provide information on 
similar work which can be used as a guide in setting the standard 
for the new work. 

The cost sheets also form an excellent guide to the selling 
department as to what to sell. A comparison of the actual with the 
capacity points in each group shows plainly just the idle capacity 
you have on each operation and the selling department can make 
an effort to get the work required. 


PLANNING 


The standards adopted provide information for the establish- 
ment of a planning department. With a quantity of orders ahead 
12 
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of an operaiion varying in size and style and therefore in speed of 
operation, it is difficult to tell just how far ahead the process is sold. 
With each order definitely rated in points (minutes) of production, 
however, it is easy to schedule work on different operations so as 
to prevent congestion of parts and delays in assembling. We have 
not as yet attacked this problem but we intend to do so. 
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